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SUPPORT LEG SYSTEM AND METHOD 
FOR SUPPORTING A DOCK LEVELER 

CLAIM OF PRIORITY 
[0001] This application is a Continuation-In-Part of the non- 
provisional U.S. Patent Application entitled Support Leg System and Method 
for Supporting a Dock Leveler, having Serial Number 10/385,751, and filed 
March 12, 2003, the disclosure of which is hereby incorporated by reference in 
its entirety. 

FIELD OF THE INVENTION 
[0002] The present invention relates generally to dock levelers. More 
particularly, the present invention relates to a method and apparatus for providing 
support for a dock lever configured to reduce the effects of stump-out and free 
fall. 

BACKGROUND OF THE INVENTION 
[0003] Dock levelers are mounted in loading docks and are used to bridge 
a gap between a loading dock and the end of a vehicle parked at the loading dock. 
For example, trucks or tracker trailers may be loaded and unloaded at loading 
docks with the help of a dock leveler. The dock leveler enables material handling 
equipment such as a fork lift to move between the dock and the vehicle bed. 
Because not all vehicle beds are of the same height, many dock levelers are 
configured to pivot up and down in order to adjust and create a bridge between 
the loading dock and the vehicle bed. Typical dock levelers include a ramp 
portion. In addition, dock levelers may include a lip mounted at the end of the 
ramp. When a vehicle backs up to the dock, often the lip is extended and rests 
directly on the bed of the vehicle. Some dock levelers use the bed of the vehicle 
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as a support for the lip and the ramp so that vehicles, such as fork lifts, material, 
and operators may move between the vehicle bed and the dock. 

[0004] If a vehicle, whose bed is supporting the dock leveler and load 
(e.g. fork lift, material, dock worker), were to pull away from the dock, the dock 
leveler may become unsupported and move rapidly down to a low position under 
the influence of gravity and strike the support structure in the pit of the dock 
leveler. This condition is known in the industry as free fall. Free fall can have 
unpleasant consequences when dock workers or material handling vehicles such 
as fork lifts are on the dock leveler during a time when free fall occurs. In order 
to mitigate the effects of free fall, many dock levelers are equipped with various 
devices in order to limit or negate the effects of free fall. 

[0005] One such device used to limit the effects of free fall is a support 
structure known as a support leg. A dock leveler may have one or more support 
legs. Often a dock leveler has a pair of support legs. Many support legs are 
configured so that they support the dock leveler at dock level, (a position where 
the ramp is level with the surrounding loading dock). When vehicles back up to a 
loading dock with the bed of the vehicle located at dock level or above, the dock 
leveler may be raised, the lip extended, and the dock leveler lowered until the lip 
rests on the bed of the vehicle. If the vehicle has a bed located above dock level, 
the support legs may be slightly above a corresponding support structure 
configured to support the support legs. Thus, if free fall occurs, the support legs 
will only permit the dock leveler to fall a limited amount before the support legs 
engage their support structure. 

[0006] One problem associated with support legs is that if a vehicle with a 
bed located below dock level backs up to the dock, the support legs must be 
retracted to allow the ramp to lower until the lip rests on the bed of the vehicle. If 
the support legs are not retracted, the deck will be supported at dock level and the 
lip will fall to rest on the bed of the vehicle. Thus the angle of the lip relative to 
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the vehicle bed will be steeper than normal. This condition of the support legs 
preventing the deck from being lowered is known in the industry as stump-out. 

[0007] Stump-out can also occur as a vehicle is loaded. For example, the 
support legs may initially be above their support structure when the vehicle first 
backs up to a dock leveler. But as the vehicle is loaded and becomes heavier, the 
vehicle suspension may deflect due to the increasing load. As the vehicle bed 
becomes lower and lower the support legs may engage the support structure thus 
causing stump-out. 

[0008] Stump-out can also occur when the support legs are still slightly 
above the corresponding support structure. As a fork truck moves in and out of 
the vehicle, deflection of the vehicle suspension will cause the vehicle and the 
dock leveler to move up and down several inches and cause the support legs to 
impact the corresponding support structure. 

[0009] Stump-out can cause a variety of problems. For example, the steep 
angle of lip may inhibit material handling equipment such as fork lift, from 
exiting the vehicle. The steep ramp may also cause the counterweight of a fork lift 
to impact the lip causing damage to the dock leveler, and potential injury to the 
fork lift driver. When stump-out is caused by deflection of the vehicle suspension, 
the repeated pounding of the support legs on the corresponding support structure 
can cause structural damage to the dock leveler and to the concrete pit that 
supports the dock leveler. 

[0010] In order to avoid stump-out many dock levelers include retractable 
support legs that maintain the ramp in a substantially horizontal position when the 
ramp is not in use (i.e., when the dock leveler is not engaged with the truck bed). 
These legs can be retracted for servicing truck beds that are below dock level. 
Typically a pair of support legs are pivotally attached to the ramp near the lip 
hinge and extend downwardly to engage a supporting sub frame. These support 
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legs may be spring biased forward toward a supporting position and may be 
retracted to a non-supporting position by one of several means. 

[0011] Both manual and automatic mechanisms have been used to retract 
support legs. Manual support leg retraction mechanisms may require an operator 
to engage a mechanism, for example, by pulling a chain to retract the support legs 
as the ramp is being lowered. Automatic support leg retraction mechanisms 
typically retract the support legs as the lip of the dock leveler is extended. In this 
way the support leg is retracted when the lip engages a truck. However, retracting 
the support legs with manual mechanisms may require additional labor when 
trying to mate the dock lever to the truck, and retracting the support legs with 
automatic mechanisms may add complexity to the dock leveler. 

[0012] Accordingly, a dock leveler that is able to deal with the problems 
of free fall and stump-out while at the same time reducing the amount of labor 
and complexity of a dock leveler is desired. 

[0013] An additional problem can be encountered with dock levelers, 
particularly mechanical dock levelers that use a lip keeper style support system. 
Such levelers use the lip in cooperation with a lip keeper to support the leveler in 
a stored position, in which the ramp is in substantially horizontal position. 
Support legs may be used with such levelers but are typically only used to prevent 
the leveler from descending more than about three inches past dock level in the 
event a vehicle pulls away during loading and unloading. 

[0014] A problem with some current dock levelers, which are supported 
in the stored position by lip keeper style support systems, is that there may be 
situations in which the ramp appears to be in a stored, supported position, but is 
not actually being supported by the lip and lip keeper. For example, in 
mechanical dock levelers which are commonly known in the art as described in 
U.S. Patent No. 4,847,935, the ramp is upwardly biased by counterbalance 
springs and held from rising by a device called a holdown. Because of this 
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arrangement these dock levelers in practice are neutrally biased. When holdown 
device is manually released the ramps rise, but while in the working position the 
ramp is held in position from rising by the holdown device. Because of this 
neutral bias, if a truck should pull away from a dock while the lip of the dock 
leveler is still in the trailer when there is no load on the ramp, the ramp would 
maintain its position and the lip would move to a vertical pendant position. 
Depending on the height of the ramp before the truck pulled away, the lip may 
come to rest in a position where it does not engage the lip keeper but the ramp 
may appear to be in the stored position. 

[0015] Accordingly, it is desirable to have a lip keeper style support 
system that will support a dock leveler ramp at a dock level position as well as at 
points below dock level. 

SUMMARY OF THE INVENTION 

[0016] The foregoing needs are met, to a great extent, by the present 
invention, wherein in one aspect an apparatus is provided that in some 
embodiments includes a dock leveler that is able to deal with the problems of free 
fall and stump-out while at the same time reducing the amount of labor and 
complexity of a dock leveler. In another aspect, an apparatus is provided that in 
some embodiments includes a dock leveler with a multi-tiered lip keeper support 
structure to support the ramp at the lip end when the ramp is substantially level 
with the surrounding dock floor or at one or more below dock positions. 

[0017] In accordance with one embodiment of the present invention, a 
dock leveler is provided. The dock leveler includes a ramp configured to move 
between a raised and lowered position, a support leg configured to move between 
a support position supporting the ramp and a retracted position the support leg 
biased to the support position, and a support leg moving assembly configured to 
move the support leg to the retracted position when the ramp moves to the 
lowered position slower than a predetermined rate and not move the support leg 
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to the retracted position when the ramp is moving toward the lowered position 
faster than a predetermined rate. 

[0018] In accordance with another embodiment of the present invention, a 
dock leveler is provided. The dock leveler includes a ramp configured to move 
between a raised and lowered position, means for supporting the ramp configured 
to move between a support position supporting the ramp and a retracted position, 
the supporting means biased to the support position, and means for moving the 
supporting means configured to move the supporting means to the retracted 
position when the ramp moves to the lowered position slower than a 
predetermined rate and not move the supporting means to the retracted position 
when the ramp is moving toward the lowered position faster than a predetermined 
rate. 

[0019] In accordance with yet another embodiment of the present 
invention, a method of operating a dock leveler is provided. The method includes 
biasing a support leg to a ramp supporting position, moving the support leg to a 
retracted position when the ramp descends slower than a predetermined speed, 
and maintaining the support leg in the supporting position when the ramp 
descends faster than a predetermined speed. 

[0020] In accordance with yet another embodiment of the present 
invention, a method of operating a dock leveler is provided. The method includes 
biasing a support leg to a ramp supporting position, moving the support leg to a 
retracted position when the ramp descends slower than a predetermined speed and 
a lip associated with the dock leveler is in an extended position maintaining the 
support leg in the supporting position when the ramp descends faster than a 
predetermined speed. 

[0021] In accordance with another embodiment of the present invention, a 
lip keeper support system for use with a dock leveler having a pivotal lip is 
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provided. The system includes a lip holder comprising at least two lip supporting 
positions. 

[0022] In accordance with another embodiment of the present invention, a 
lip keeper support system for use with a dock leveler having a pivotal lip is 
provided. The system includes a multi-tiered lip holder means for engaging the 
lip and supporting the dock leveler at more than one position. 

[0023] In accordance with another embodiment of the present invention, a 
method of supporting a dock leveler having a lip pivotally mounted to a ramp is 
provided. The method includes securing a first lip engagement apparatus below 
the ramp in a location wherein the first lip engagement apparatus engages the lip 
when the lip is in a pendant position and the ramp is in a substantially dock level 
position, and securing a second lip engagement apparatus below the ramp at a 
location wherein the second lip engagement apparatus engages the lip if the lip 
should miss the first lip engagement apparatus and continue to a below dock level 
position. 

[0024] In accordance with another embodiment of the present invention, a 
support system for supporting a dock leveler is provided. The support system 
includes; a support leg carrier pivotally attached to the ramp; a support leg 
attached to the support leg carrier and configured to move via the support leg 
carrier between a ramp supporting position and a retracted position; a cam 
attached to the support leg and biased to a first position. The system also includes 
a camming surface located below the ramp and positioned to communicate with 
the cam to guide the cam along the camming surface as the ramp descends, 
wherein the cam is configured to move to a second position when the ramp 
descends at or faster than a predetermined speed, wherein the support leg retracts 
when the cam maintains the first position while the cam moves along the 
camming surface and the support leg maintains the support position when the 
cam moves to the second position. 
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[0025] In accordance with another embodiment of the present invention, 
a dock Ieveler is provided. The dock leveler includes a ramp, a lip pivotally 
attached to the ramp, a lip holder comprising at least two lip supporting positions, 
wherein each of the at least two lip supporting positions is configured to engage 
the lip. 

[0026] There has thus been outlined, rather broadly, certain embodiments 
of the invention in order that the detailed description thereof herein may be better 
understood, and in order that the present contribution to the art may be better 
appreciated. There are, of course, additional embodiments of the invention that 
will be described below and which will form the subject matter of the claims 
appended hereto. 

[0027] In this respect, before explaining at least one embodiment of the 
invention in detail, it is to be understood that the invention is not limited in its 
application to the details of construction and to the arrangements of the 
components set forth in the following description or illustrated in the drawings. 
The invention is capable of embodiments in addition to those described and of 
being practiced and carried out in various ways. Also, it is to be understood that 
the phraseology and terminology employed herein, as well as the abstract, are for 
the purpose of description and should not be regarded as limiting. 

[0028] As such, those skilled in the art will appreciate that the conception 
upon which this disclosure is based may readily be utilized as a basis for the 
designing of other structures, methods and systems for carrying out the several 
purposes of the present invention. It is important, therefore, that the claims be 
regarded as including such equivalent constructions insofar as they do not depart 
from the spirit and scope of the present invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is a side view illustrating a dock leveler according to a 
preferred embodiment of the invention. 

[0030] FIG. 2 is a side view of a support leg system for a dock leveler. 

[0031] FIG. 3 is a side view of a dock leveler with a lip engaged with a 
vehicle bed and a roller cam engaging a camming surface. 

[0032] FIG. 4 is a side view of a dock leveler which has rapidly fallen and 
the support leg is supporting the ramp of the dock leveler. 

[0033] FIG. 5 is a side view of a dock leveler with the lip of the dock 
leveler engaged with a low vehicle bed and the support leg is in partially a 
retracted position. 

[0034] FIG. 6 is a side view of a dock leveler that has experienced a rapid 
fall after the support leg has started to retract and the support leg is in a secondary 
support position. 

[0035] FIG. 7 is a side view of a dock leveler where the ramp is supported 
in the dock level position by a lip keeper. 

[0036] FIG. 8 is an embodiment of the invention where the support leg is 
mounted in the pit portion of the dock rather than to the ramp. 

[0037] FIG. 9 is an embodiment of the present invention where the 
support leg is mounted in a pit portion of the dock and the ramp is supported by a 
lip engaging the lip keeper. 

[0038] FIG. 10 is a side view of a dock leveler where the ramp is in a 
slightly inclined position such that the roller cam does not engage the camming 
surface. 

[0039] FIG. 11 is a side view of a dock leveler where the lip is in a 
pendant position preventing the roller cam from engaging the camming surface. 
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[0040] FIG. 12 is a side view of a dock leveler in accordance with the 
present invention showing a lip seated within a lip keeper and the lip supporting 
one end of the ramp. 

[0041] FIG. 13 is a side view of a dock leveler in accordance with the 
invention showing the lip missing a first supporting position of the lip keeper and 
the lip nearly seated in a second position of the lip keeper. 

[0042] FIG. 14 is a side view of a dock leveler in accordance with the 
invention where the ramp is at its lowest position and the lip has missed the lip 
keeper. 

[0043] FIG. 14a is a side view of a dock leveler in accordance with the 
invention where the lip is seated within a lip keeper in the second supporting 
position and the lip keeper is and lip is supporting one end of the ramp. 

[0044] FIG. 15 is an isometric view of a support leg in accordance with 
the present invention. 

[0045] FIG. 16 is a view from under the ramp looking out of a support leg 
in accordance with the present invention. 

[0046] FIG. 17 is an isometric view of a camming surface and support 
structure located under the ramp in a dock leveler in accordance with the present 
invention. 

[0047] FIG. 18 is an isometric view of an alternate embodiment of a lip 
keeper and corresponding lip in accordance with the current invention. 

DETAILED DESCRIPTION 
[0048] The invention will now be described with reference to the drawing 
figures in which like reference numerals refer to like parts throughout. An 
embodiment in accordance with the present invention provides a dock leveler 
having support legs configured to support the ramp when the support legs are in a 
supporting position. The support legs are configured to retract allowing the ramp 
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to move to a below dock level position. The support legs, when attached to a 
support leg moving assembly, are configured to move the support legs to a 
retracted position when the ramp moves to a lowered position at a relatively slow 
rate. For the purpose of this document, the lowered position of the dock leveler 
ramp is when the ramp is moved to the lowest position it can achieve. The 
support leg moving assembly is configured to not move the support legs to the 
retracted position when the ramp is moving to a lowered position at a relatively 
fast rate for example, when the ramp is in free fall. 

[0049] The support legs move to a retracted position when the dock 
leveler ramp is being slowly moved to a below dock level position, yet if the ramp 
is in a free fall condition the support legs are left in the support position and thus 
minimizing the amount of free fall a ramp experiences. Permitting the support 
legs to maintain a supporting position when the ramp is in free fall can minimize 
the effect of free fall, yet allowing the support legs to be retracted when the ramp 
needs to achieve a below dock position can reduce the occurrence of stump-out. 

[0050] Referring now to FIG. 1 a side view of a loading dock 10 is 
shown. In front of the loading dock 10 is a driveway 12 extending to a dock face 
14. The dock leveler 16 is located in a recess in the dock 20 called a pit 18. The 
pit 18 is positioned below the surface 20 of the loading dock 10. A dock leveler 
16 includes a deck or ramp portion 22. The deck or ramp 22 is attached to a 
frame portion 24 of the dock leveler 16 by a hinge 26 and one or more pins 28. 
At the other end of the ramp 22, a lip 30 is attached to the ramp 22 by a hinge 32 
and one or more hinge pins 34. It is the lip 30 that engages a vehicle 36 and 
completes a bridge between the loading dock 10 and the bed 38 of a vehicle 36. 
The bridge permits material and material handling equipment such as fork lifts to 
go between the bed 38 of the vehicle 36 and the loading dock 10. The dock 
leveler 16 also includes support leg system 40 shown in FIG. 2. 
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[0051] In the embodiment illustrated in FIG. 2 the support leg 42 is 
carried by a hinge assembly 44 attached underneath the deck 22. Some 
embodiments of the invention include two support legs 42 located parallel to each 
other at either side of the ramp. A spring 46 biases the leg 42 toward a support 
position. The support leg 42 has multiple support surfaces 48 and 50. The 
support surfaces interface with surfaces 52, 54, 56, 57 of support blocks 58 or 60. 
FIG. 4 shows the support leg 42 interfacing with the support surface 54 and 56 of 
support block 58. FIG. 6 shows the support leg 42 interfacing with the support 
surface 57 of support block 60. 

[0052] Returning to FIG. 2, the support leg 42 has a pin 62 extending 
laterally that supports the cam roller assembly 64. The cam roller assembly 64 is 
comprised of a cam arm 66, a biasing spring 68 and a roller cam 70. The roller 
cam 70 is attached to the cam arm 66 by a shaft 72. The cam arm 66 includes a 
hole 74 that acts as a place for the spring 68 to attach to on the cam arm 66. 
Attached to the dock leveler frame 24 is a support block 58 which includes a 
saddle portion 54 and 56 configured to support and/or align the support leg 42. A 
secondary support block 60 is also provided to support or align the support leg 42 
when the support leg 42 has been partially retracted and no longer able to engage 
the first stop block 58. A plate 76 defining a camming surface 78 is also attached 
to the frame portion 24 of the dock leveler 16. The frame portion 24 of the dock 
leveler 16 is supported by a shim 79 that extends to provide support to the frame 
portion 24 supporting stop blocks 58 and 60. 

[0053] The function of the cam roller assembly 64 is to move the support 
leg 42 to the retracted position when the ramp 22 is descending at a relatively 
slow speed. In other words when the dock leveler 16 is not in a free fall 
condition. 

[0054] As the ramp 22 descends, the roller cam 70 engages the camming 
surface 78. As the ramp 22 continues to descend, the roller cam 70 continues to 
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move along the camming surface 78. If the ramp 22 is moving downward at a 
relatively slow speed, then the spring 68 is able to urge the support leg 42 to 
rotate in a clockwise direction, or in other words, to a retracted position. 
However, if the ramp 22 is moving quickly in a downward direction, for example, 
in a free fall condition, then the roller cam 70 will move quickly down the cam 
surface 78. The spring 68 will not be able to quickly overcome the inertia 
associated with the support leg 42 and rotate the support leg 42 to the retracted 
position. Instead, the spring 68 will deflect, thus leaving the support leg 42 in a 
supporting position. Therefore, when the ramp 22 descends at a relatively slow 
rate of speed, the support leg 42 will retract. However, if the ramp 22 descends at 
a high rate of speed such as a free fall condition, the support leg 42 will remain in 
a supporting position. 

[0055] The predetermined speed at which the support leg 42 will retract or 
stay in the support position will depend on the spring 68 and the weight and/or 
inertia associated with the support leg 42 and other variables associated with a 
particular installation. One skilled in the art will be able to make appropriate 
design choices to achieve the desired results of the invention. The spring 68 and 
support leg 42 and other factors specific to the installation should be considered 
and selected so that the support leg 42 stays in a support position when the ramp 
22 is in free fall. 

[0056] FIG. 3 illustrates the dock leveler 16 engaging a vehicle 36. 

[0057] FIG. 4 illustrates the support leg 42 in the support position when 
the ramp 22 has descended quickly. The spring 68 is deflected as the roller cam 
70 is quickly moved on the camming surface 78 because the spring 68 is not able 
to quickly overcome the inertia of the support leg 42 and rotate it to a retracted 
position. 

[0058] According to some embodiments of the present invention, the 
support leg 42 may be used to support the ramp 22 at the dock level position (i.e., 
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when the ramp 22 is level with the surrounding loading dock 10). For example, 
in FIG. 4 the support leg 42 is engaging the first stop block 58 and the ramp 22 is 
at the dock level position. Storing the dock leveler 16 with a ramp 22 in the dock 
level position is a preferred mode of storage because it eliminates any tripping 
hazard created by a ramp 22 above or below dock level. 

[0059] FIG. 5 illustrates a condition where the ramp 22 starts to descend 
slowly and the roller cam 70 moves down the camming surface 78 and the spring 
68 urges the support leg 42 to retract. Support surface 48 has moved to a position 
where further rapid decent if the ramp 22 can not be supported by support surface 
54. 

[0060] If, after the support leg 42 starts to retract due to a slow downward 
movement of the ramp 22, the ramp 22 then suddenly descends rapidly then the 
spring 68 will be deflected as the roller cam 70 is quickly moved on the camming 
surface 78 because the spring 68 is not able to quickly overcome the inertia of the 
support leg 42 and rotate it to a retracted position and thus, the support leg 42 
engages in an intermediate support position as the spring 68 deflects. The 
intermediate support position is shown in FIG. 6. In FIG. 6 the support leg 42 has 
been retracted enough to not contact the first stop block 58 but instead contacts 
the second stop block 60. 

[0061] In other embodiments of the present invention as shown in FIG. 7, 
the ramp 22 is supported in the level position by the lip 30 engaging a lip keeper 
8 1 . The lip keeper 8 1 may be attached to the frame 24 of the dock leveler 1 6 or to 
some other portion of the dock 10 or dock leveler 16 near the dock face 14. 
When the lip keeper 81 supports the ramp 22 in the level position, the support leg 
42 may be dimensioned so that the support leg 42 does not contact the stop block 
58 when the ramp 22 is in a level position. 

[0062] Other embodiments of the present invention may include the 
support leg 42 attached to some other structure other than the ramp 22. For 
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example, in FIG. 8 the support leg 42 is attached to a structure 80 which in turn is 
attached to the pit 18. The structure 80 may be attached to the pit 18 via a shim 
81. 

[0063] As shown in FIG. 9, other embodiments of the present invention 
may include attaching the support leg 42 to a frame portion 24 of the dock leveler 
16. The stop 58 is attached to the under portion of the ramp 22. The camming 
surface 78 may also be attached to the underside of the ramp 22. The support leg 
42 may be dimensioned to not contact the stop 58 when the ramp 22 is in a dock 
level position but rather a lip keeper 8 1 and the lip 30 may support the ramp 22 at 
the dock level position. 

[0064] The support leg system 40 described herein generally provides for 
the support leg 42 to be a in support position when the ramp 22 descends rapidly, 
and the support leg 42 to be retracted when the ramp 22 descends slowly. There 
may be an occasion when it is desired to permit the support leg 42 to remain in 
the support position when the ramp 22 descends slowly. For example, when a 
dock leveler 16 no longer needs to be used, and stored with the ramp 22 in the 
level position, and the support leg 42, rather than a lip keeper 81 is used to 
support the ramp 22 in the level position, it may be desired to slowly move the 
ramp 22 from a raised position when engaging the vehicle 36 to a stowed or level 
position. Thus, a disengaging system 82 is provided to disengage the roller cam 
70 from the camming surface 78, preventing the support leg 42 from retracting as 
the ramp 22 descends slowly. 

[0065] As shown in FIG. 10 a disengaging mechanism 82 may be 
provided on the dock leveler 16 to disengage the support leg 42 retracting 
apparatus. The disengaging mechanism 82 shown in FIG. 10 includes an arm 84 
connected to the lip hinge 32. The arm 84 is configured to pivot around the lip 
hinge pin 34. The lip hinge pin 34 may be encased in a tube 85, and the arm 84 
will pivot around the tube 85. At the end of the arm 84 is a hole 86 which 
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provides for a rod 88 to attach to the arm 84. The rod 88 also has a loop shaped 
end 90 which attaches around the shaft 72 of the roller cam 70. When the arm 84 
pivots, it acts on the rod 88 which in turn acts on the shaft 72 to flex the spring 68 
and move the roller cam 70 away from the camming surface 78. 

[0066] FIG. 1 1 shows the arm 84 pivoted and causing the roller cam 70 to 
be disengaged from the camming surface 78. A striker 92 located on the hinge 32 
of the lip 30 contacts the arm 84 and causes the arm 84 to pivot when the lip 30 
rotates to a pendant position as shown in FIG. 11. The striker 92 rotates 
clockwise and engages the arm 84 which in turn acts on the rod 88 pulling the 
roller cam 70 away from the camming surface 78, thus permitting the support leg 
42 to maintain the support position and support the dock leveler ramp 22 when 
the lip 30 is in a pendant position. 

[0067] An alternate embodiment of the disengaging mechanism 82 is 
shown in FIG. 8. The disengaging mechanism 82 shown in FIG. 8 causes the 
support leg 42 to remain in the support position when the lip 30 is in a pendant 
position. The disengaging mechanism shown in FIG. 8 includes an arm 87 and a 
rod 88 attached around the shaft 72 of the roller cam 70. The disengaging 
mechanism 82 operates in a similar manner as described above, except that rather 
than a striker engaging the arm 84 to pivot the cam arm 66, the lip 30 directly 
contacts the arm 87 to pivot the cam arm 66 when the lip 30 is in a pendant 
position. 

[0068] In the embodiments shown in FIGS. 8 and 1 1, the springs 46 and 
68 are selected, and the arms 84 and 87 the rod 88 and the shaft 72 of the roller 
cam 70 are positioned, so that when the lip 30 is in a pendant position, the rod 88 
pulls on the shaft 72 of the roller cam 70 and exerts a moment about the pivot 
point of the cam arm 66 strong enough to flex spring 68. A moment may also be 
exerted about the pivot point of the support leg 42 but it is not sufficient to flex 
spring 46. Thus, the spring 68 will deflect rather than spring 46, which will result 
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in the support leg 42 not retracting. Although embodiments shown in the figures 
described herein use a roller cam 70 and camming surface 78 to retract the 
support leg 42 when the ramp 22 is descending in a slow manner, it would be 
appreciated by one skilled in the art that other items can be used. 

[0069] Another embodiment of a support leg system according to the 
present invention is shown in FIGS. 12 through 17. In addition, an embodiment 
of a lip keeper support system according to the present invention is also shown in 
FIGS. 12-15 and 17. It should be noted, however, that lip keeper support 
systems in accordance with the present invention, including the lip keeper support 
system illustrated in FIGS. 12 - 15, and 17, need not be used with a support leg 
system, and if used with a support leg system, need not be used with the particular 
support leg system illustrated in FIGS. 12-17, but may be used with any of the 
other illustrated support leg systems or any other support leg system, whether or 
not in accordance with the present invention. Likewise, the support leg system 
illustrated in FIGS. 12-17 need not be used with a dock leveler that also includes 
a lip keeper support. That is, the support leg system of FIGS. 12 through 17 may 
be used independently of a lip keeper support and may provide the sole support 
for a dock leveler. 

[0070] FIG. 12 is a side view of a dock leveler 100 having a ramp 102 and 
a lip 104 connected to the ramp 102 by a hinge 106. The lip 104 pivots between a 
raised and lowered position. The lip 104 is stopped in its downward movement 
by a stop 108. The lowered position may also be referred to as the pendant 
position. The position shown in FIG. 12 is the pendant position. 

[0071] According to the embodiment of the invention shown in FIG. 12, 
the lip keeper 110 supports the lip 104, which in turn supports the ramp 102 at the 
lip end 112. The lip keeper 1 10 is preferably multi-tiered so that it may support 
the lip, for example, at substantially dock level and at one or more points below 
dock level. It should be noted that whereas the specification illustrates multi- 
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tiered lip keeper supports having positions for supporting the ramp at and below 
dock level, the invention also encompasses embodiments which could support the 
ramp at an above dock level position. Further, although the illustrated 
embodiment shows a single body defining two lip supporting positions, the 
invention also encompasses designs having more than one body, each defining 
one or more lip supporting positions. As well, the invention encompasses 
embodiments wherein the body carries one or more lip supporting positions. In 
other words, the lip supporting position may be a separate structure attached to or 
coupled to the body. 

[0072] In the illustrated embodiment, the lip keeper 110 has two 
positions, a first support position 114 and a second support position 116. In 
embodiments including only two positions, the first support position 114 
preferably supports the ramp at about dock level and the second support position 
116 preferably supports the ramp at a position of about 2.5 inches below dock 
level. This arrangement is preferable because if the leveler appears supported at 
dock level but is actually just below the dock leveler support position 114, the 
maximum distance the leveler may unexpectedly fall if a dock worker walks or 
drives out onto the ramp is 2.5 inches. Additionally, the if the leveler is 
supported in position 1 16 or unsupported in a position lower than position 116, 
the dock worker can visually see the unit is not at dock level and should re-store 
the leveler to dock level support position 1 14. 

[0073] The first support position 114 has a raised portion 118 and a 
recessed portion 120. When the lip 104 is in the first support position 1 14, the tip 
122 of the lip 104 rests in the recessed portion 120 of the lip keeper 1 10. The 
raised portion 118 aids in preventing the tip 122 of the lip 104 from slipping out 
of the first supporting position 1 14 when load is placed on the ramp. 

[0074] A second support position 1 16 is provided on the lip keeper 1 10. 
The second support position 1 16 is configured to support the lip 104 should the 
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lip 104 achieve the attitude shown in FIG. 13 where the lip 104 misses the first 
support position 114. 

[0075] The second supporting position 1 16 includes a raised portion 124 
and a recessed portion 126. While the two support positions 114,116 show a 
substantially flat recessed portion 120, 126 and corresponding raised portion 118, 
124, the invention is not limited to lip keeper supports having that particular 
profile. For example, other embodiments of the invention may use support 
positions 114, 116 with a U-shape or profile, a V-shaped profile, an L shaped 
profile, or any other suitable profile. Further, although the illustrated 
embodiments show a single-body lip holder wherein the recessed portion and 
raised portion are on the same body, in fact the recessed portion and raised 
portions may be on separate bodies. For example, a first tier of the lip holder may 
include three bodies, a first and second level body (i.e. without a raised portion) 
located at either side of the dock leveler, and a third body, which is the raised 
portion (for example, a pipe attached to the dock leveler at an upwardly inclining 
angle) in the middle of the dock leveler. Preferably for neutrally biased dock 
levelers, any profile suitable for retaining the tip 122 of the lip 104 when the ramp 
is loaded, whether accomplished by a one or more bodies, may be used in 
accordance with the invention. 

[0076] As shown, the second support position 116 is located below and 
outwardly or outward along a substantially horizontal line from the first support 
position 1 14. The second support position 1 16 is located this way so that it may 
support the lip 104 should the lip 104 miss the first support position 1 14. 

[0077] Preferably, the lip keeper 110 will be used with mechanical style 
dock levelers that have a neutral bias. However, the use of the lip keeper 1 10 is 
not limited to mechanical dock levelers but may be used with for example, 
hydraulic, power-assisted or pneumatic-driven dock levelers. One reason it may 
be preferable to use the lip keeper 1 10 with a neutrally biased mechanical dock 
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leveler is, as previously indicated, because it may be possible for the leveler to be 
in a substantially horizontal storage position or appear to be in a substantially 
horizontal storage position (but in fact be at a below dock position) and yet not be 
supported by the lip and lip keeper. 

[0078] Preferably, the position of the of the final tier of the multi-tiered 
lip keeper is chosen such that if the lip 104 and ramp 102 achieve the position 
shown in FIG. 14a, a dock worker would notice that ramp 102 a dock worker 
would notice that the ramp 102 is located lower than the level position of the 
surrounding dock floor and would restore the leveler to a properly stored, dock 
level position. In the case of the illustrated embodiment, the final tier is a second 
tier, however, the multi-tiered lip keeper may have more than two tiers, in which 
case the final tier would not be the second tier. 

[0079] In some embodiments, the position of the final tier of the multi- 
tiered lip keeper is chosen such that if the lip 104 and ramp 102 achieve the 
position as shown in FIG. 1 4 where the lip 1 04 is located outwardly and out of the 
lip support 1 10, that is out of the final tier of the lip support 1 10, a dock worker 
viewing the ramp 102 would notice that the ramp 102 is located lower than the 
level position or the level of the surrounding dock floor and would know that the 
lip end 1 12 of the ramp 102 was not supported and would not walk on or drive 
over the ramp 102. 

[0080] According to some embodiments of the present invention, the lip 
keeper feature 110 of the dock leveler 100 may be used in combination with 
support legs as described above and shown in FIGS. 1 through 1 1 or other types 
of support legs such as those shown in FIGS. 12 - 17 and described below. The 
support legs described above and below and shown in FIGS. 1 to 15 are merely 
meant to be examples of support legs that may be used in combination with the 
multi -tiered lip keeper support, and are not meant to be limit the invention to only 
the types of support legs shown and described. Some embodiments may not use 
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support legs at all. Further, as previously indicated, although the support leg 
embodiment illustrated in FIGS. 12-17 is shown used in combination with a lip 
keeper support, the support leg embodiment of FIGS. 12-17 may be used with 
other lip keeper supports, or may be used independently. In other words, the 
support leg embodiment of FIGS. 12-17 need not be used in combination with a 
lip keeper support system. Generally, any and all leg support systems in 
accordance with the present invention may be used independently, or may be used 
in combination with a lip keeper support system, including the multi-tiered lip 
keeper support system of the present invention. Further, whereas the multi-tiered 
lip keeper is preferably used in combination with a mechanically-operated dock 
leveler, the support leg of FIGS. 12 through 17 is preferably used with any type of 
dock leveler, including a mechanically-operated dock leveler as well as a power- 
assisted dock leveler. 

[0081] FIG. 12 shows a support leg 128 that is carried on a support leg 
carrier 130 that is pivotally attached to a header 132. The header 132 is a beam 
running across and beneath the dock leveler ramp 102. The support leg carrier 
130 is attached to the header 132 via a leg mount 134. Attached to the leg mount 
134 is a spring bar 137 having a hole 139. The hole 139 on the spring bar 137 
provides a place to attach a tension spring 136. The tension spring 136 also 
attaches to a spring lug 141 attached to the ramp 112. The tension spring 136 
biases the support leg 128 and the support leg carrier 130 to a forward position 
(the forward position is shown in FIG. 15). The position of the support leg 128 
shown in FIGS. 12 through 14 show the support leg 128 in various retracted 
positions. The forward position is also sometimes referred to as the support 
position. The fully retracted position, as shown in FIG. 14, is sometimes referred 
to as the retracted position, whereas the various retracted positions of FIGS. 12 
and 13 are sometimes referred to as intermediate positions. 
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[0082] It is occasionally desirable to retract the support leg 128. The 
support leg 128 will retract when the ramp 102 is descending below a 
predetermined rate. To retract the support leg 128, a cam plate 138 is equipped 
with a cam 140 configured to communicate against the camming surface 142 
defined by camming plate 144. In FIGS. 12 - 15 a roller cam is shown, however, 
other types of cams may be used. In addition, the cam plate 138 may itself serve 
as the cam 140. The cam plate 138 is pivotally attached to a catch plate 146. The 
catch plate 146 is attached to the support leg 128. A torsion spring 148, best 
shown in FIGS. 15 and 16, biases the camming plate 138 to a first position 
(positions shown in FIGS. 12 through 14). 

[0083] When the ramp 102 descends slower or below a predetermined 
rate, the forces acting upon the torsion spring 148 are not great enough to deflect 
the torsion spring 148. Rather the cam plate 138 and cam will move down along 
the camming surface 142, which will, in turn, retract the support leg 128. Should 
the ramp 102 descend at or faster than a predetermined rate, then the friction and 
inertia associated with the cam 140 and cam plate 138 will be great enough to 
deflect the torsion spring 148 and cause the cam plate 138 to deflect and move to 
a deflected position (the position shown in FIG. 15) rather than move along the 
camming surface 142. 

[0084] A catch plate 146 is mounted to the support leg 128 and 
configured to catch the support leg 128 into a supporting position (the supporting 
position is shown in FIG. 15) when the ramp 102 falls at or faster than a 
predetermined rate. When the ramp 102 falls at or faster then the predetermined 
rate, the torsion spring 148 will deflect and move the cam plate 138 to a deflected 
position (shown in FIG. 15). 

[0085] The catch plate 146 has a catch 150 which will fit into a catch hole 
152. When the catch 150 is inserted into the catch hole 152, then the support leg 
128 and the support leg carrier 130 will support the lip end 1 12 of the ramp 102. 
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In some embodiments of the invention, the support leg 128 and the catch plate 
146 and catch 150 will be dimensioned and configured in order to have the lip 
stop 1 08 rest upon one end of the support leg 1 28 and the other end of the support 
leg 128 will rest upon a support lug 154 (shown in FIGS. 15 and 17). The support 
lug 154 may be mounted either to the frame 156 of the dock leveler 100 as shown 
in FIGS. 15 and 17, or the pit 158 in which the dock leveler 100 is mounted. 

[0086] According to some embodiments of the invention, a crossbar 160 
may connect one support leg 128 to another support leg. According to some 
embodiments of the invention, the crossbar 160 will connect the support leg 128 
to a second support leg (not shown) mounted similarly to the support leg 128. 
The crossbar 160 will permit two support legs 128 to be operated by a single cam 
plate 138, cam 140 and catch plate 146. A retracting plate 162 may be attached to 
the crossbar 160 and be connected to a chain or other device (not shown) for 
manually retracting the support leg 128. Other embodiments of the invention 
may have two support legs as mentioned above, but the second support leg may 
be activated by a second cam plate, cam, and catch plate. 

[0087] FIG. 13 shows the ramp 102 and in a slightly below dock position 
where the lip 104 has missed the first support position 1 14 and is about to achieve 
the second position 1 16 of the lip keeper 110. 

[0088] FIG. 14 shows the lip 104 missing the lip keeper 1 10 entirely and 
the ramp 102 is in a substantial downward slope toward the lip end 112 of the 
ramp 102. The cam 140 is no longer in contact with the camming surface 152 
because as the support leg 128 retracts, at a certain point, the support leg contacts 
a part of the dock leveler frame 156 and moves along the dock leveler frame 156. 
Thus, as shown in FIG. 14, the support leg 128 rests on the dock leveler frame 
156 when the support leg 128 is in the retracted position. Other embodiments of 
the invention may include the cam 140 resting on the camming surface 156 when 
the support leg 128 is in the retracted position or other suitable configurations. 
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[0089] FIG. 15 is a detailed close-up view of the support leg 128 nearly 
contacting the supporting lug 154. The catch plate 146 has engaged the catch 
hole 152 via the catch 150. The catch plate 146 is connected to the support leg 
128 by a shaft 164. A second shaft 166 connects the catch plate 146 with the cam 
plate 138. 

[0090] In FIG. 15, the cam plate 138 is shown in a deflected position 
where the torsion spring 148 has deflected because the ramp 102 has lowered at 
or faster than a predetermined rate. The cam plate 138 is pivotally connected to 
the catch plate 146. A shaft 168 extends from the cam plate 138. The torsion 
spring 148, is mounted around the shaft 168. A cotter pin 170 keeps the torsion 
spring 148 in place with a washer 172 separating the torsion spring 148 and the 
cotter pin 168. The torsion spring 148 is attached to the cam plate 138 by having 
one end 174 of the torsion spring 148 extend through a hole in the cam plate 138. 
This arrangement permits the torsion spring 148 to urge against the cam plate 
138. Other embodiments of the invention may include using some other suitable 
means that allows the spring's end 1 74 to be attached to and urge against the cam 
plate 138. The other end 176 of the spring is urging against the crossbar 160, thus 
biasing the cam plate 138 to the first position shown in FIGS. 12 through 14. 

[0091] FIG. 16 is a view from under the ramp 102 looking outward. The 
crossbar 160 is attached to the support leg 128 by welding. The torsion spring 
148 urges against the crossbar 160 to bias the cam plate 138 to the first position. 
The catch plate 146 is welded to the crossbar 160 and is also welded to a shaft 
164. The shaft 164 is also welded to the support leg 128. A second shaft 166 
connects the catch plate 146 to the cam plate 138. The cam plate 138 pivots 
around the shaft 166. A washer 178 is welded to the shaft 166 which limits the 
movement of the cam plate in one direction along the shaft 166. A second washer 
172, in combination with the cotter pin 170, limits both the spring 148 and the 
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cam plate 138 from the movement along the shaft 166. The cam 140 is a roller 
cam and is held in place by two bolt heads 180 and 182. 

[0092] FIG. 17 shows a structure located below the ramp 102 and 
attached to the dock leveler frame 156 located on the pit 158. A spacer 184 
spaces the camming plate 144 from the frame 156. In some embodiments of the 
invention, the spacer 184 acts as a catch bar to catch the tip 150 of the catch plate 
146. It is the camming plate 144 that provides the camming surface 142. The lip 
keeper 110 is welded to a lip keeper plate 186 which, in turn, is welded to the 
frame 156 of the dock leveler 100. Support lugs 154 are attached to the frame 
156 and are configured to engage the support leg 128 (not shown in FIG. 17). In 
some embodiments of the invention, the spacer 184, the camming plate 144 and 
the frame 156 define the catch hole 152, which is configured to catch the catch 
plate 146 tip 150. 

[0093] FIG. 18 shows an alternate embodiment of the invention. The lip 
keeper 1 10 as two support positions 1 14 and 1 16. One support position 1 16 is 
located outward from the other support position 1 14. The lip 104 has a recessed 
portion 105. The recessed portion 105 permits a portion of the lip 104 to travel 
below the lip keeper 110 before another portion of the lip 104 contacts the lip 
keeper 1 10. If the lip 104 has missed the support position 1 14, and the lip 104 
starts to travel downward, the lip 104 will contact the lip keeper 110 at the 
support position 1 16 provided that the lip 104 is not extended out too far toward 
the extended position. 

[0094] The many features and advantages of the invention are apparent 
from the detailed specification, and thus, it is intended by the appended claims to 
cover all such features and advantages of the invention which fall within the true 
spirit and scope of the invention. Further, since numerous modifications and 
variations will readily occur to those skilled in the art, it is not desired to limit the 
invention to the exact construction and operation illustrated and described, and 
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accordingly, all suitable modifications and equivalents may be resorted to, falling 
within the scope of the invention. 
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